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(54) Cylinder for stratified scavenging two-cyde engine 

(57) The present invention relates to a cylinder for a 
stratified scavenging two-cycle engine with excellent 
scavenging perfofmance and simple structure, which is 
manufactured at iow cost. To this end. a pair of scaveng- 
ing ports (1 4, 14) are provided in wall surfaces opposite 
each other of a cylinder (2), and a scavenging port (14) 
and a crank chaml>er (7) are connected with a scaveng- 
ing flow passage (20) including a horizontal scavenging 
flow passage (22) and a vertical scavenging flow pas- 
sage (21). An opening portion (23) is provided in the 
outer face of the horizontal scavenging port (14), an air 
supply flow passage member (30) is attached to the 
opening portion (23), and the scavenging flow passage 
(20) and an air supply flow passage (31) are connected 
through a check valve (32). 
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Description 
Technical Beld 

[0001] The present invention relates to a cylinder s 
for a stratified scavenging tv«)-cycle engine, and more 
particularly to a scavenging flow passage of the cylin- 
der. 

Background Art io 

[0002] Conventionally, in a scavenging flow pas- 
sage for a stratified scavenging two-cycle engine, a 
method is frequently adopted in order to certainly con- 
duct stratified scavenge, in which a crank chamber and is 
the inside of a cylinder are connected with a hooked 
scavenging flow passage composed of a vertical scav- 
enging flow passage provided outside a cylinder wall 
and a horizontal scavenging flow passage for connec- 
tion between the vertical scavenging flow passage and 2o 
the cylinder. The scavenging flow passage is often man- 
ufactured by gravity casting. This method, however, has 
a disadvantage that the cost is high, and tfierefore man- 
ufacture by die-cast is desired. Exanples of solutions to 
the above disadvantage are proposals made in Japa- 2s 
nese Patent Publication No. 6-961 85 and Japanese iM- 
ity Model Publication Na 1-18813. 
[0003] According to an art disclosed in Japanese 
Patent Pubiicaticn No.&86185, a cylinder liner is set 
within a cylinder portion forming space which is formed so 
in the inside with a plurality of die casting dies. A scav- 
enging passage horizontal portion penetrating to the 
outside of the cyflnder and a scavenging passage verti- 
cal portion are formed witii tfie die casting dies, and 
molten metal is poured into them. After the moHen metal ss 
is solidified, the die casting dies are removed, and a 
blartk cap is ins^ed into a portion of tfte scaven^ng 
passage horizontal portion penetrating in the outside to 
form a scavenging passage. 

[0004] According to the aforesaid configuration, the 4o 
cylinder liner is used for the cylinder portion formed by 
the plurality of die casting dies. In addition, in order to 
form a scavenging passage into ttte c^lnder, a die cast- 
ing die protiuding portion Is formed In such a manner to 
form the scavenging passage horizontal portion pene- 45 
trating to tiie outside of the cylinder with the die casting 
die. After casting, the die casting die protruding portion 
is pulled out, and the blank cap is Inserted into ttie 
formed scavenging passage horizontal portion to form 
the scavenging passage. Thus, the number of used so 
parts such as the cylinder iiner. die casting die protrud- 
ing portion, blank cap. and the like ina eases. Moreover, 
since the die casting die protruding portion is fonned. 
the die becomes more complicate and large-sized and 
cylinder manufacturing processes and working hours ss 
are increased. As a result, there arises a disadvantage 
that the cost of manufacturing the cylinder is high. 
[0005] According to an art disclosed in Japanese 



Utility Model Publication No. 1-18813, an adapter 
indudlng a scavenging passage forming wall surface 
and a suction passage is separately formed, and the 
adapter is attached to an adapter attaching face formed 
in the cylinder to form tiie scavenging passage. 
[0006] In the aforesaid configuration, however, the 
adapter which is separately formed is attached to the 
adapter attaching face formed on the outer peripheral 
face of the cylinder to form the scavenging passage, 
thereby increasing the number of the parts, complicat- 
ing and increasing the manu^cturing processes. Con- 
sequently, there arise disadvantages that it takes more 
time to manufacture the cylinder and the manufacturing 
cost becomes higher. 

Summary of the Invention 

[0007] In view of the aforesaid disadvantages, an 
object of the present invention is to provide a cylinder for 
a stiBtified scavenging two-cycle engine, which can be 
cast by die-cast, has excellent scaven^ng performance 
and a structurally simple scavenging flow passage, and 
is manufactured at low cost 
[0008] A cylinder for a stratified scavenging two- 
cycle engine according to the present invention is char- 
acterized in that in a cylinder for a sti'atified scavenging 
two-cyde engine Including a pteton, a cylinder housing 
tiie piston to be vertically slidaUe, a crankcase con- 
nected to the cylinder, an exhaust port and a scaveng- 
oig port each provided in a side wall of ttie cylinder, a 
vertical scavenging flow passage provided wiUiin ttie 
side wait of the cylinder, whose lower end portion is con- 
nected to a crank chamber provided within the crank- 
case wall, a horizontal scavenging flow passage for 
connection between the upper end portion of the v«1i- 
cal scavenging flow passage and tiie scavenging port, 
an air supply flow passage supplying air through a 
check valve to a scavenging flow passage having the 
vertical scavenging flow passage and the horizontal 
scavenging flow passage, and a mixture supply flow 
passage supplying mixture from a fuel supply means to 
tiie aank chamber, an opening portion is provided in 
tiie skle wall of tiie cylinder which is tiie extension of ttie 
horizontal scavenging flow passage toward the outside 
of the cylinder. 

[0009] According to the aforesaid configuration, tiie 
opening portion is provided in ttie side wall of the cylin- 
der which is tiie extension of the horizontal scavenging 
flow passage toward tiie outside of the cylinder, which 
enables the formation of the horizontal scavenging flow 
passage by cutting from tiie outside of the cylinder 
through tiie opening portion after manufacturing the cyl- 
inder without forming the horizontal scavenging flow 
passage by casting. Accordingly, in casting tiie cylinder, 
a die for forming the horizontal scavenging flow pas- 
sage becomes unnecessary, thus making it possible to 
manufarture the cylinder with a smzdl-sized and struc- 
turally simple die casting die. Consequentiy, ttie number 
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of parts of the de and the manufacturing processes 
decrease, whereby the cylinder can be manutactif ed at 

low cost. 

[0010] Moreover, the scavenging port and the hori- 
zontal scavenging flow passage may be formed through s 
a cutting through-hole which penetrates the opening 
portion and the inner face of the cylinder. 
[0011] According to the aforesaid configuration, 
since the scavenging port and the horizontal scaveng- 
ing flow passage are formed by cutting worK the posi- w 
tions. directions, diameter dimensions, and the like of 
the scavenging port and the horizontal scavenging flow 
passage can be precisely wrought, in addition, the 
aforesaid configuration can easily cope with the design 
change of the horizontal scavenging flow passage with- is 
out changing the design of the casting die by setting the 
position, direction, diameter dimension, and the like in 
cutting work at predetermined values, whereby the cyl- 
inder with good scavenging performance can be manu- 
factured at low cost. 20 
[0012] Further, it is possible that the cutting 
through-hole is bored with an inclination of a predeter- 
mined angle to a line passing the central axis of the cyl- 
inder in plane view, and the opening portion is provided 
with a face which is vertical to the axis of the cutting 2S 
through-hole and provided with a mn off for preventing 
interference virith tools in cutting work at a mounting seat 
for an air aipply flow passage member disposed at the 
outer rimtiierecf. 

[001 3] According to the aforesaid configuration, it is so 
postiUe to form the scavenging port and the horizontal 
scavenging flow passage towvard the inner tace of the 
cyiinder opposite tfie ^chaust port tiy boring the cutting 
through-hole in such a manner that the axial direction of 
the cutting through-hole inclines at a predetermined ss 
angle to a line passing the central axis of the cylinder in 
plane view. Accordingly, the directions of the scaveng* 
ing port and the horizontal scavenging flow passage 
can be properly set so as to In^prove scavenging per- 
formance. Thus, air is sent into the inner part of the cyl- ^ 
Inder opposite the exhaust port at the time of scavenge 
to thereby push out exhaust gas into the exhaust port 
which leads to the improvement of scavenging perform- 
ance. Besides, since the opening portion is provided 
with the face which is vertical to the axis of the cutting 45 
through-hole, tools such as a drill, an end mill, and the 
like never slide in woridng, wheret>y cutting work can be 
surely and easily conducted. Incidentally, the face verti- 
cal to the axis of the cutting through-hole may be a face 
wWch remains cast or a wrought face. In addition, since so 
the run off for preventing interference with tools in cut- 
ting work is provided at the mounting seat for the air 
supply flow passage member, the cutting work is easily 
conducted without interference, thus improving product 
quality, decreasing working man-hour, and enabling the ss 
manufacture of low-cost cylinders, 
[0014] Furthermore, it is possible that an air supply 
flow passage member having a protruding portion is 



attached to cover the opening portion, the protruding 
portion protrudes into the opening portion, and a guide 
face with an inclination of a predetermined angle is pro- 
vided at the front end portion of the protrucfing portion, 
and 

the horizontal scavenging flow passage is formed with 
an inclination of a predetermined angle to a line passing 
the central ax's of the cylinder in plane view. 
[001 5] According to the aforesaid configuration, the 
protruding portion having the guide face with an indina- 
tion of a predetermined angle at the front end portion 
thereof is provided at the air supply flow passage mem- 
ber, the air supply flow passage member being attached 
to the opening portion, which makes rt possible that the 
horizontal scavenging flow passage is fonmed to slant 
toward the inner face of the cylinder opposite ttie 
exhaust port. Therefore, air is sent into the inner part of 
the cylinder along the guide face, thus improving scav- 
enging performance. The light and small air supply flow 
passage member is wrought without directly woridng a 
heavy cylinder, thereby facilifating handling in working 
and reducing the woridng cost 

Brief Description of the Drawings 

[0016] 

Rg. 1 is a front sectional view of a stratified scav- 
enging two^cle engine including a cylinder of the 
present invention; 

Fig. 2 is a sectional view taken along the 2-2 line in 
Rg. 1: 

Rg. 3 is a front sectional view of a cylinder of a first 
embodiment of the present invention; 
Rg. 4 is a sectional view taken along the 4-4 line in 
Rg. 3; 

Rg. 5 is a front view of the cylinder seen from the 
arrow 5 in Rg. 4; 

Rg. 6 is a sectional view taken along the 6-6 line in 
Rg. 3; 

Rg. 7 is a front view of a cylinder of a second 

embodiment of the present invention; 

Rg. 8 is a sectional view taken along the 6-8 line in 

Rg. 7; and 

Rg. 9 is a perspective view of an air supply flow 
passage mennber of the second embodiment of the 
present invention. 

Best Mode for Carrying out the Invention 

[0017] Preferatile embodiments of the present 
invention will be described in detail below with reference 
to the attached drawings. 

[0018] In Fig. 1. a piston 3 is housed vertically and 
slidably in a cylinder 2 tor a stratified scavenging two- 
cycle engine 1 , and a crankcase 4 is attached to the 
lower end face of the cylinder 2. A crankshaft 5 is rofat- 
ably attached in the crankcase 4, and the piston 3 and 
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the crankshaft 5 are connected with a connecting rod 6. 
An exhaust port 10 is iormed on one side of the wall sur- 
face of the cylinder 2 and connected to a muffler 1.1. . 
Fomied on the other sUe of the wall surface of the cyl- 
inder 2 is a mixture supply flow passage 13 connected 5 
to a cartMjretor (a fuel supply means) 12. 
[001 9} In Fig. 2. a pair of scavenging ports 14 and 
14 which are opposite each other are provided in the 
wall surface of the cylinder 2, and each scavenging port 
14 communicates with a crank chamber 7 through a 10 
scavenging flow passage 20 formed within the wall of 
the cylinder 2. The upper portion of frie scavenging flow 
passage 20 leads to the outside through an opening 
portion 23. An air supply flow passage 31 is provided in 
an air supply flow passage member 30 attached to the is 
opening portion 23. the air supply flow passage 31 
being connected to the scavenging flow passage 20 
through a check valve 32 which is disposed between the 
air supply flow passage 31 and the opening portion 23. 
Each check valve 32 includes a check valve stopper 32a so 
as a stopper plate. 

[0020] In a scavenging stroke, when the piston 3 
descends, first the exhaust port 1 0 opens, subsequently 
the scavenging port 14 opens, and air which flows in 
from the air supply flow passage 31 is compressed to 2S 
thereby flow into the cylinder 2 so that exhaust gas is 
exhausted through the exhaust port 10. Next mixture 
flows into the cylinder 2 from the scavenging flow pas- 
sage 20 to thereby conduct stratified scavenge. 
(0021] The configuration of the cylinder 2 will be 30 
described in detail below. Ftg. 3 shows the cylinder 2 of 
a first embodiment The exhaust port 10, a mbdure sup- 
ply flow passage 13, and the scavenging port 14 are 
formed in the wan surface of the cyfinder 2. 
[0022] In Rg. 4, a pair of the scavenging flow pas- 3S 
sages 20 end 20. which are opposite each other, are 
each formed vertically within the wail of the cylinder 2. 
The scavenging flow passage 20 is conposed of a ver- 
tical scavenging flow passage 21 which penetrates the 
lower end portion of the cylinder 2 and a horizontal 40 
scavenging flow passage 22 for connection between the 
upper end portion off the vertical scavenghg flow pas- 
sage 21 and the scavenging port 14. In the scavenging 
flow passage 20. the opening portion 23 is formed in the 
side wall of the cylinder 2 which is Ihe extension of the 4f 
horizontal scavenging flow passage 22 toward the out- 
side of the cylinder 2. 

[0023] In Fig. 5, a mounting seat 24 for mounting 
the air sipply flow passage member 30 (See Fig. 2) is 
formed at the outer rim of the opening portion 23, and a so 
run off 25 is provided on one side of a portion sunound- 
ing the opening porton 23 of the mounting seat 24. 
[0024] Rg. 6 shows the configuration of the horl- 
zcntal scavenging flow passage 22 of the first embodi- 
ment. A pair of the opening portions 23 and 23 are ss 
provided in both outer faces of the cylinder 2. The open* 
ing portion 23 and the scavenging port 14 are bored and 
connected by means of a drilling through-hole 27 which 



is a cutting through-hole 26 to form the horizontal scav- 
enging flow passage 22. The drilling through-hole 27 
inclines at a predetermined angle a to the X-X line con- 
necting the central axis of the cylinder 2 and the center 
of the exhaust port 10 in plane view. The drilling 
through-hole 27 is directed to the inner face of the cylin- 
der 2 apposite the exhaust port 10. A tece 28 which is 
vertical to the axial direction of the drilling through-hole 
27 is provided in the opening portion 23. In addition, the 
run off 25 is provided at the mounting seat 24 provided 
at the opening portion 23 so as to prevent interference 
with tools when the drilling through-hole 27 is wrought 
byadrni29. 

[0025] As described above, in the cylinder 2 
according to the present invention, the opening portion 
23 is formed in the side wall of the cylinder 2 which is 
the extension of the horizontal scavenging flow passage 
22 toward the outside of the cylinder 2, which enatrfes 
the formation of the horizontal scavenging flow passage 
22 and the scavenging port 14 by cutting work from the 
outside of the cylinder 2 with the use of the opening por- 
tion 23. Therefore, a projecting portion of a die casting 
die for foming a scavenging flow passage and a scav- 
enging port which has been conventionally required 
becomes unnecessary, thus simplifying a die casting 
die for forming Ihe scavenging flow passage and the 
vicinity of the scavenging port and reducing the number 
of die casting dies. Accordingly, the die-casting die can 
be structurally simplified, decreased in size compared 
with the conventional one, and easily manufactured, 
whereby the manufaduring processes of the cylinder 2 
are decreased. As a result, the less expensive cylinder 
2 can be manufactured. 

[0026] Moreover, the positions, directions, diameter 
dimensions, and the like of the horizontal scavenging 
f bw passage 22 and the scavenging port 14 can be pre- 
cisely wrought by simple cutting work such as drilling 
woric or the like, thereby forming the scavenging flow 
passage 20 with great precision and good scavenging 
performance. Accordingly, the high quality cylinder 2 
can be manufactured at low cost 
(0027] The horizont^ scavenging flow passage 22 
and the scavenging port 14 are formed in such a man- 
ner that the axis thereof is directed to the inner face of 
the cylinder 2 opposite the exhaust port 10. Thus, air at 
the time of scavenge is sent into the inner part on the 
opposite side of ttie exhaust port 10 of the cylinder 2 
and Mhaust gas at the inner part of the cylinder 2 is 
exhausted through the exhaust port 10, which enables 
efiident scavenge. In addition, when the horizontal 
scavenging flow passage 22 and the scavenging port 14 
are drilled, the drill 29 never slides, whereby drilling 
work can be easily conducted with excellent positioning 
accuracy. Moreover, vrtien woridng is conducted with 
the drill 29 being tilted, the opening portion 23 never 
interferes with the drill 29 and thus the cylinder 2 of 
good quality can be manufactured. 
[0028] Next, a cylinder of a second embodiment of 
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the present invention wffl be described. Fig. 7 Is a front 
view of a cylinder 2a. The upper portion of Fig. 8 shows 
a state that an air supply flow passage member SOa is^ 
attached to the cylinder 2a. In Figs. 7 and 8, rectangular 
opening portions 23a and 23a in side view are provided 
on both side faces of the cylinder 2a. The opening por- 
tion 23a penetrates to a scavenging port 14a which is 
provided in the inner wall sur^ce of the cylinder 2a. As 
shown in the lower portion of Fig. 8. an inclined ^ce 40 
is provided on the exhaust port 10 side of the inner face 
of the opening portion 23a in such a manner to go away 
from the exhaust port 10 from the outside toward the 
inside of the cylinder 2a. Provided on the opposite side 
of the exhaust port 10 of the inner face of the opening 
portion 23a is a face 41 which is vertical to the line X-X 
connecting the central axis of the cylinder 2a arid the 
center of tfie exhaust port 1 0 in plane view. 
[0029] As shown in the upper portion of Fig. 8, on a 
mounting seat 24a provided at the outer rim of the open- 
ing portion 23a, an air supply flow passage member SOa 
having the air supply flow passage 31 is mounted to 
cover the opening portion 23a. At the front end portion 
of the air supply flow passage mender 30a. a protrud- 
ing portion 33 which protrudes on the face 41 side of the 
opening portion 23a and along the face 41 is provided. 
As shown in Figs. 8 and 9, an inclined guide face 34 is 
provided on the inside of tfie protruding portion 33 of the 
air supply flow passage member SOa. As shown in Fig. 
8. the guide facB 34 is at an angle a to the line X*X. 
Formed by the inclined face 40 and the guide face 34 is 
a horizontal scavenging flow passage 22a which is 
directed to the inner face of the cyfinder 2a opposHe the 
exhaust port 10. 

[0030] The functional operation of the second 
embodiment is the same as that of the First embodiment 
and the expfanation thereof is on^ed. According to the 
present configuration, when the horizorrtal scavenging 
flow passage 22a with an inclination of a predetermined 
angle a to the central axis of the cylinder 2a is formed by 
cutting worK the light and small air supply flow passage 
member SOa is separately worked. Therefore, handling 
and working is easier conrpared with the configuration 
in which the heavy and large-sized cylinder 2a itself is 
directly wrought. Consequently, working man-hour can 
be decreased. Although the opening portion 23a is rec- 
tangular in side view and tiie air guide face 34 of the air 
sifiply fbw passage member 30a has a flat surface in 
this embodiment the opening portion 23a and the air 
guide face 34 may have other sffapes, for exanpla, the 
opening portion 23a may be rounded at both ends and 
the air guide face 34 may have an arc-shaped surface. 
[0031] The first and second embodiments are 
desCTibed on the assumption of die casting, but different 
casting such as gravity casting, high pressure casting, 
or ttie lite Is also possible. 



Claims 

,.1. A cylinder for a stratified scavenging two-cycle 
engine including a piston (3), a cylinder (2, 2a) 

5 housing said piston (3) to be vertically slidable, a 
crankcase (4) connected to said cylinder (2. 2a), an 
exhaust port (10) and a scavenging port (14) each 
provided in a side wall of said cylinder (2. 2a). a ver- 
tical scavenging flow passage (21) provided within 

10 the side wall of said cylinder (2, 2a). whose lower 
end portion is connected to a crank chamber (7) 
provided within said crankcase (4) wall, a horizontal 
scavenging flow passage (22, 22a) far connection 
between the upper end portion of said vertical scav- 

15 enging flow passage (2 1 ) and said scavenging port 
(14). an air supply flow passage (31) supplying air 
through a check valve (32) to a scavenging flow 
passage (20) having said vertical scavenging flow 
passage (21) and said horizontal scavenging flow 

20 passage (22. 22a), and a mixture supply flow pas- 
sage (13) suf^lying mixture from a fuel supply 
means (12) to said crank chamber (7). 

wherein an opening portion (23. 23a) is pro- 
vided in the side wall of said cylinder (2. 2a) which 

zs is the extension of said horizontal scavenging flow 
passage (22, 22a) toward the outside of said cin- 
der (2, 2a). 

2. The cylinder for the stratified scavenging two-cycle 
30 engine in accordance witti Cfaim 1. 

wherein said scavenging port (14) and said 
horizontal scavenging flow passage (22) are 
formed through a cutting through-hole (26) which 
penetrates said opening portion (23) and the inner 
38 face of said cylinder (2). 

3. The cylinder for the stratified scavenging two-cycle 
engine in accordance with Oaim 2, 

wherein said cutting throt^jh-hole (26) is 
40 bored with an inclination of a predetennined anc^e ( 
a ) to a Iffie passing the central axis of said cylinder 
(2) in plane view, and 

wherein said opening portion (23) is pro- 
vided writh a face (28) which is vertical to the axis of 
45 said cutting through-hole (26) and provkled writh a 
run off (25) for presenting interference wHh toots in 
cutting work at a mounting seat (24) for an air sup- 
ply flow passage member (30) disposed at the 
outer rim thereof. 

so 

4. The cylinder for the stratified scavenging two-cycle 
engine in accordance with Cfaim 1 . 

wherein an air supply flow passage member 
(SOa) having a protruding portion (33) is attached to 
55 cover said opening portion (23a). said protruding 
portion (33) protrudes into said opening portion 
(23a), and a guide face (34) with an inclination of a 
predetermined angle is provided at the front end 
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portion of the protruding portion, and 

wtierein said horizontal scavenging tiow pas- 
sage (22a} ts formed with an inclination of a prede- , . ^ 
termined angle ( a ) to a line passing the central 
axis of said cylinder (2a) in plans view. 5 
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(54) Cylinder for stratified scavenging two-cycle engine 



(57) The present invention relates to a cylinder for a 
stratified scavenging two-cycle engine with excellent 
scavenging perfonnance and simple structure, which is 
manufactured at low cost. To this end, a pair of scaveng- 
ing ports (1 4, 14) are provided in wall surfaces opposite 
each other of a cylinder (2), and a scavenging port (14) 
and a crank chamber (7) are connected with a scaveng- 
ing flow passage (20) including a horizontal scavenging 
flow passage (22) and a vertical scavenging flow pas- 
sage (21). An opening portion (23) Is provided in the 
outer face of the horizontal scavenging port (14), an air 
supply flow passage member (30) is attached to the 
opening portion (23), and the scavenging flow passage 
(20) and an air supply flow passage (31) are connected 
through a check valve (32). 
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